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food which enter into force in 2013 and
2014, respectively. Manufacturers of these
commodities need methods to check if the
materials they use fall under these regulations,
while official statutory laboratories need means
to verify if the labelling is correct.
As one of the methods of detection,
you have, of course, used electron
microscopy. Can you tell me a little
more about how you utilise that,
and perhaps other methods you
are starting to develop as part of
the project?
In terms of instruments, in electro-microscopy
there are instruments out there capable of
making reasonably accurate measurements.
The difficulty here lies in the sample preparation.
When the sample preparation has not been
done in the appropriate way, this can create
artificial results, as the particles can become
attached to each other, meaning that much
larger sizes than were actually present in your
original sample can be detected and recorded.
The second challenge inherent in the use of
electron microscopy is that, when quantitative
conclusions are needed, it is necessary to
measure statistically relevant numbers of
particles, and, given that the areas which you
look at with electron microscopy are usually
very small, you have to be sure to take enough
pictures so that within them enough particles
are present. It is at this stage that a bottleneck
can occur, as somebody has to count all the
particles in the pictures. Clearly, this is not too
much of a problem for individual pictures, as
the process can be done by hand or by eye, but
if there are hundreds of pictures, it can begin
to be a problem.
An automatic image analysis software
programme has therefore been developed, that
is capable of classifying, sizing and counting
nanoparticles in electron microscopy images. This
is already tricky enough for pure dispersions but
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The NanoLyse project is a European collaborative researchproject that is partly funded by the European Commissionunder the Seventh Framework Programme. Comprised of
ten universities and research centres from Europe and Canada and
co-ordinated by RIKILT – the Institute of Food Safety (Wageningen
UR), the project is dedicated to the development of analytical
methods for the detection and characterisation of engineered
nanoparticles in food.
NanoLyse is timely, in that the European Parliament has demanded
the labelling of products which contain engineered nano
ingredients and acknowledged that specific methods to test the
safety of nanomaterials are needed, as very limited knowledge is
available on the potential impact of engineered nanoparticles on
consumers’ health. 
In an interview with Pan European Networks, Dr Stefan Weigel, the
project co-ordinator, discusses the importance of developing this
knowledge, and the methods that are now currently being
developed in the laboratory that can enhance efficiency and quality
of analysis, whilst reducing costs.
Why is it important to develop methods to detect and
measure ENMs (engineered nanomaterials) in food and
feed as well as biological tissues?
The risk assessment of any (new) material usually involves hazard
characterisation (by means of toxicological studies) and exposure
assessment. Although the consumer exposure can be estimated from
usage data, it is much more precise to measure the concentration of
the material in question in the respective commodity. In our case this
means measuring the amounts of nanoparticles in food. Before the
project started such methods were virtually absent. In the course of
NanoLyse, we developed and validated methods that can detect,
chemically characterise and quantify the presence of nanoparticles in
food for a set of exemplary cases, e.g. silica in powdered foods and
silver nanoparticles in meat. This is a first step to create a basis for a
reliable exposure assessment. 
But as well, the toxicological studies that are needed for the hazard
characterisation will benefit from the developed methods. The methods
developed for food can be adapted to biological tissues that have to be
analysed in in vivo studies as well as for the nanoparticle doped feed
used in these studies. 
Another pressing reason to develop methods for the analysis of
nanoparticles in food and other complex media is the upcoming EU
regulations on the labelling of nanosized ingredients in cosmetics and
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How does your work on organic and inorganic
nanoparticles differ, and why is it important to
differentiate between the two?
Nanoparticles have a huge diversity, and yet chemically different particles
are summarised and categorised together, which is a problem that needs
to be addressed.
To draw an analogy from the non-nano world: you would not simply use
‘organic molecules’ as a class, because this class would cover sugars
and amino acids, but also dioxins and marine bio-toxins for example,
which are extremely dangerous. The same is true for the nano world:
there are many different nanoparticles, and the fact that they are small
in size is sometimes the only thing they have in common.
If we look at the differentiation between organic and inorganic nanoparticles,
inorganic include the metal nanoparticles silver and gold, but also metal
oxide nanoparticles such as titanium dioxide, which are completely different
from the organic nanoparticles. Organic nanoparticles suggested for use as
food additives are usually built from what are generally regarded as safe
substances (GRAS) such as proteins, lipids and carbohydrates. They are
much more fragile as compared to inorganic particles which makes it even
more challenging to detect and characterise them, especially in a matrix of
food that also contains proteins, lipids and carbohydrates. However, in
NanoLyse we managed to develop methods for first examples of organic
nanoparticles in beverages.
Your project is scheduled to end next year. Do you have
plans to continue with this research? Do you hope to
draw funding from Horizon 2020 or other European
framework programmes?
We certainly hope to obtain further funding because the development of
methods for nanoparticles in complex matrixes is still in its infancy. In
NanoLyse we have carried out pioneering work in this field and we believe
that the gained experience and expertise can contribute to address some of
the upcoming challenges concerning nanoparticles, e.g. the implementation
of the EC recommendation for the definition of a nanomaterial. It is important
that any regulations based on the recommendation are backed up with
reliable and validated methods.
In 2014 the labelling of nanoparticles in food will become mandatory; in
2013, this will also be the case for nanoparticles in cosmetics, and for
this to be controlled and for regulations to be met, detection and
monitoring methods need to be in place.
Furthermore, our approaches will be used in toxicology and exposure
assessment studies, which will further improve the quality of risk
assessment for nanoparticles in food and feed. 
when you come to a food matrix for example,
many other structures will be present in the
sample, and there you are to distinguish between
your target particles and the background you have.
We are now very much focused on electron
microscopy, but this is only one part of the
project. We are developing other methods
which are based on other principles and which
will give complementary answers. Some of
these are instrumental (platform) techniques,
which means that they are capable of analysing
a broad range of different particles if you adopt
methods appropriately. Multidetector Field Flow
Fractionation (FFF) allows the size-based
separation of particles with on-line sizing
of particles, chemical characterisation and
quantification. Another promising platform
approach is single particle ICP-MS. This
technology allows us to register individual
particles in an element specific way, while at
the same time generating information on the
particle’s mass and thus size.
We are also developing some simple screening
methods, which are capable of giving a quick,
easy and cost-efficient answer on the question
if  specific nanoparticles are present in a sample
or not.
Many of these methods have been
developed in order to speed up the
process and to eradicate the
bottlenecks involved in counting the
particles in the images. Is speed
and efficiency, then, the major drive
behind your work?
Speed is usually connected to cost and, of
course, you have to find a good balance. If one
sample takes five weeks, for example, you will
not be able to analyse a large number of
samples, which is necessary to evaluate the
materials gained from toxicological studies or
product monitoring. 
The main drive is to have methods that are fit
for purpose, which are capable of providing the
right answer in terms of how many particles are
in the sample and their size and chemical
composition, and this has to be done in a
reproducible and validated way.
Efficiency is also important, but I would not
develop a method which is efficient but of low
quality. Quality comes first, and then efficiency
has to be taken into consideration as well, but
not at the cost of quality. 
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